Binge Eating Disorder is currently recognized as a severe disorder associated with relevant psychiatric and physical comorbidity, and marked emotional distress.
Shame is a significant predictor of symptomatology severity of BED patients.
• Shame significantly impacts binge eating, even controlling for depressive symptoms.
• Shame significantly predicts body image-related cognitive fusion and eating concern.
• Body image-fusion and eating concern mediate the link between shame and binge eating.
• Binge eating may be seen as an avoidance strategy from negative selfevaluations.
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Introduction
Only recently Binge Eating Disorder (BED) was recognized as a distinct eating disorder diagnosis (American Psychiatric Association, 2013) . Nonetheless, binge eating has long been recognized as a severe problem with significant implications for physical and mental health, being linked to the development and maintenance of overweight/obesity and physical and psychiatric comorbidities (e.g., Kessler et al., 2013) . According to DSM-5 (American Psychiatric Association, 2013) .
BED is defined by the engagement in recurrent binge eating episodes characterized by the consumption of a large amount of food, in a discrete period of time, accompanied by a sense of lack of control, in the absence of inappropriate compensatory behaviours. During these episodes at least three of the following are present: one may eat more rapidly than normal; eat until feeling uncomfortably full; eat large amounts of food in the absence of hunger; eat in secrecy because of feeling embarrassed about the behaviour; and feel disgusted with oneself, depressed or very guilty after eating.
Binge eating is characterized by marked distress, shame and negative affectivity.
Negative affect is therefore a key feature of BED, with research showing that negative emotional states are predictors of binge eating (Leehr et al., 2015) , and also play an important role in the maintenance of the disorder (Arnow, Kenardy, & Agras, 1995; Macht, 2008; Masheb & Grilo, 2006; Ricca et al., 2009 ).
Shame entails a particularly important type of negative affect. Shame is a painful self-conscious and socially-focused emotion that derives from evaluations that one is seen negatively by others, as defective, inferior, inadequate and unattractive because of one's shaming personal characteristics (e.g., physical appearance) or behaviours (e.g., eating; Gilbert, 1998 Gilbert, , 2000 Gilbert, , 2002 . This emotion can be focused on the social world, involving evaluations related to the aspects one believes others will F o r P e e r R e v i e w 5 negatively evaluate, which is referred to as external shame. Nonetheless, these social perceptions can become internalized as negative cognitions and affects about the self.
According to Gilbert (1998 Gilbert ( , 2003 Gilbert ( , 2007 , shame has a defensive function acting as a warning signal that others see and judge the self negatively, which might result in rejection or attack. Shame activates therefore a series of automatic defensive behavioural outputs (e.g., concealment, avoidance, control and excessive selfmonitoring) in order to protect the self from such perceived threats.
Shame has been consistently associated with mental health problems (e.g., Kim, Thibodeau, & Jorgensen, 2011) . Specifically, shame is related with disordered eating attitudes and behaviours and with body image difficulties (e.g., Duarte, PintoGouveia, Ferreira, & Batista, 2014; Goss & Allan, 2009; Kelly & Carter, 2013; Murray, Waller, & Legg, 2000; Pinto-Gouveia, Ferreira, & Duarte, 2014) . It has been suggested that disordered eating behaviours, such as dieting, may emerge as maladaptive strategies adopted to avoid this threatening emotion and to strive for approval and acceptance by others (e.g., through reaching a socially valued thin physical appearance; Gilbert, 2002; Goss & Allan, 2009; Goss & Gilbert, 2002) .
Binge eating may also be conceptualized as a maladaptive strategy to avoid or escape from disturbing thoughts or negative emotions (Arnow et al., 1995; Goldfield, Adamo, Rutherford, & Legg, 2008; Heatherton & Baumeister, 1991; Leehr et al., 2015) . However, these behaviours paradoxically increase negative affect and negative self-evaluations, being associated with increased shame, guilt and criticism (Duarte, Pinto-Gouveia, & Ferreira, 2014; Goss & Gilbert, 2002; Hayaki, Friedman, & Brownell, 2002; Jambekar, Masheb, & Grilo, 2003) . Thus, such behaviours seem to fuel a maladaptive self-sustained cycle in which complex emotion regulation processes seem to be implicated. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  P  e  e  r  R  e  v  i  e  w   6 A particularly important process operating in this cycle may be cognitive fusion, defined as the degree to which one's internal experiences are perceived as trustworthy presentations of reality and acted upon, instead of experienced as transitory and subjective mental events (Gillanders, Bolderston, Bond, Dempster, & Flaxman, 2014; Luoma & Hayes, 2003) . In fact, it has been suggested that being fused and dominated by thoughts, tends to lead to avoidance-driven behavioural consequences that in themselves may be damaging and increase personal distress and suffering (Barnes-Holmes & Dymond, 2001; Hayes, 2004; Hayes, Luoma, Bond, Masuda, & Lillis, 2006) . Furthermore, cognitive fusion has been related to difficulties in changing one's behaviors, even when that change would be desirable, beneficial and increase well-being (e.g., regulation of eating behaviour; Forman & Butryn, 2015;
S. Hayes, Strosahl, & Wilson, 1999) .
Research showed that cognitive fusion, especially regarding unwanted and disturbing thoughts or emotions related to body image, has an important effect in eating psychopathology (Ferreira, Trindade, Duarte, & Pinto-Gouveia, 2014; Merwin & Wilson, 2009; Trindade & Ferreira, 2014) . In particular, a recent study has shown that body image-related cognitive fusion mediates the association between body image negative experiences, such as self-evaluations of inferiority, and eating psychopathology (Ferreira, Palmeira, & Trindade, 2014) . Nonetheless, the specific impact of cognitive fusion (namely focused on body image) in patients with BED regarding the severity of the disorder was never examined. eating in secrecy to avoid the scrutiny from others, and guilt about eating), are still little explored. Furthermore, the impact of perceptions of the self being negatively evaluated or derogated by others, and the processes through which they influence the severity of the disorder, remain unclear.
The current study aimed at examining the association between shame, depressive symptoms, eating psychopathology, body mass index, body image-related cognitive fusion, and binge eating severity in patients with BED. In particular, this study presents and tests a parsimonious model explaining the severity of binge eating symptoms in this clinical condition. This model investigates the effect of the specific negative emotion of shame on both pathological concerns about eating and the entanglement with thoughts about body image (accounting for the effect of body mass index), which were hypothesised as mediator mechanisms explaining the severity of binge eating symptomatology. 
Method

Measures
Body Mass Index (BMI). Participants' BMI was calculated by dividing the weight (in kg) by height squared (in m) collected using standard calibrated instruments. Research has shown that EDE presents high values of internal consistency (.80 in the current study), discriminant and concurrent validity, and test-retest reliability (for a review see (Fairburn, 2008) .
Eating Disorder Examination 17.0D (EDE
Binge Eating Scale (BES; Duarte, Pinto-Gouveia, & Ferreira, 2014; Gormally, Black, Daston, & Rardin, 1982) . This scale comprises 16 items assessing the severity of binge eating symptomatology, including the emotional and cognitive aspects and 2006; Lovibond & Lovibond, 1995) . This scale includes 21 items measuring levels of depression, anxiety and stress symptoms. Respondents are asked to indicate the frequency in which they experienced each symptom over the past week using a 5-point Likert scale (0 = 'Did not apply to me at all' to 4 = 'Applied to me very much, or most of the time'). Higher results indicate higher levels of emotional distress. In the current study, depressive symptomatology was assessed through the depression subscale. DASS21 presents good psychometric properties; the Cronbach's alpha for the depression subscale in the current study was .90.
Other as Shamer Scale (OAS; Goss, Gilbert, & Allan, 1994); Matos, PintoGouveia, & Duarte, 2011) . This scale includes 18 items measuring external shame.
Participants are asked to rate the items on a 5-point Likert scale (0 = 'Never' to 4 = 'Almost always') according to the frequency they make certain evaluations about how others negatively judge, look down or criticize them. In the original study the scale showed good reliability, with a Cronbach´s alpha of .92 (Goss et al., 1994) . In the present study we obtained a value of .95. 
Cognitive Fusion
Procedure
Participants were treatment-seeking adults who met DSM-5 diagnosis criteria for BED, recruited at the Hospitalary Centre of the University of Coimbra, after the approval of the respective Ethics Committee. All the diagnostic and assessment procedures were performed by the two of the researchers, who are clinical psychologists with considerable experience in the assessment and treatment of eating disorders. The procedure and aims of the study were fully explained to the potential participants, and those wanting to take part in the study provided their written informed consent. Were included in the study participants who met the following criteria: i) women with ages between 18 and 60 years; ii) diagnosis of current BED, assessed through the EDE 17.0D. The exclusion criteria were as follows: i) current comorbid severe mental disorders (e.g., bipolar disorder, severe major depression, schizophrenia, psychotic substance and alcohol abuse) as established by a screening clinical interview based on criteria from DSM-5 (American Psychiatric Association, 2013); ii) current pregnancy; iii) medical or endocrine disorders (e.g., diabetes); vi)
illiteracy and mental retardation. Participants who met the required criteria answered the self-report measures. (Kline, 2005) .
Effects with p < .050 were considered statistically significant.
Results
Descriptives
Results (Table 1) indicated that EDE scores were above the normative cut-off point for clinical significance (Fairburn, 2008; Fairburn & Beglin, 1994) . Also, participants reported 4 to 30 objective binge-eating episode per month, over the last three months.
Participants' scores for BES corresponded to severe levels of binge eating. In particular, 5.5% of the participants presented low scores of binge eating; 27.4% presented moderate binge eating; and 67.1% reported severe binge eating. The scores of the other study variables were above to those obtained in previous studies with nonclinical samples and similar to what was found in eating disorders samples (Duarte et al., 2014; Ferreira, Pinto-Gouveia, & Duarte, 2013; Trindade & Ferreira, 2014) .
Correlations between the study measures
Product-moment Pearson correlation coefficients (two-tailed) are presented in Table 1 . Results indicated that binge eating severity, as measured by the BES, was positively and moderately associated with the EDE subscales eating concern, shape concern and weight concern, and with the frequency of objective binge eating Regarding external shame, results indicated a positive association with depressive symptoms, eating and weight concerns, and with the global EDE score.
Also, external shame was positively and moderately correlated with body imagerelated cognitive fusion. Body image-related cognitive fusion, in turn, showed a positive albeit weak association with BMI, and a moderate association with depressive symptoms and eating concern EDE subscale. A stronger association was found between cognitive fusion and shape and weight concerns and the EDE total score.
Insert Table 1 around here
Path analysis
Univariate and multivariate normality was confirmed through the coefficients of Skewness and Kurtosis, which confirmed that there was no serious violation of normal distribution, with values of Skewness ranging from -.14 to -.82, and Kurtosis values between .03 and -.97 (Kline, 2005) . Also there was no indication of multicollinearity.
The tested model accounted for 44% of the variance of binge eating severity.
An initial analysis of the tested model indicated that the effects of depression on eating concern (b depression = .02; SEb = .03; Z = .69; p = .489; β = .09), on body imagerelated cognitive fusion (b depression = .05; SEb = .03; Z = 1.44; p = .150; β = .18), and 
Discussion
This study evaluated the association between shame, depressive symptoms, cognitive fusion, eating disorder symptomatology, and binge eating severity. In particular, this study presents a model examining the effect of shame on binge eating symptoms' severity and the mediator role of body image cognitive fusion and eating concern on this association, in patients with BED.
Results corroborated prior research showing that BED is associated with excess weight and obesity, but that this disorder is also present in women with normal weight (Kessler et al., 2013) . In fact, in the current sample, binge eating symptomatology severity was not associated with BMI, which is in accordance with prior research (Ricca et al., 2009 ).
Findings indicated that the severity of binge eating symptomatology, as measured by the BES, was associated with higher severity of eating psychopathology, especially concerns about eating. Furthermore, findings corroborated prior research regarding the association between binge eating symptomatology severity and increased depressive symptoms and shame (Duarte et al., 2014) but extended them to a clinical sample further showing that cognitive fusion related with body image is an important correlate of binge eating symptoms. Also, in these patients, this process of cognitive fusion, that is, feeling caught in thoughts about physical appearance, was positively associated with perceiving oneself as being seen negatively by others (e.g., as defective, inferior, unattractive in the eyes of others).
The path analysis findings revealed that the model examined to understand the relationship between shame and binge eating severity is plausible, explaining a total of 44% of binge eating severity variance. This model proposed that in patients with BED feeling that others look down on the self directly predicted higher severity of (Ferreira et al., 2013; Pinto-Gouveia et al., 2014) , especially bulimic symptomatology (Hayaki et al., 2002) . In fact, results corroborate that negative affect has an important role in binge eating (Leehr et al., 2015) but extend existent considerations (Duarte et al., 2014) demonstrating that shame is a specific negative emotion important for the understanding of binge eating symptomatology.
Nonetheless, our findings also suggest that the relationship between shame and binge eating is complex and influenced by different mechanisms. Indeed, results
indicated that the effect of this negative emotional experience of shame on binge eating is partially influenced by the tendency to become fused with thoughts about body image (even when accounting for the effect of BMI) and overly concerned about eating (e.g., with fears of losing control over eating, the perceived need to conceal eating behaviour from others and feelings of guilt about eating). The model proposed in the current study suggests that binge eating may be understood as a strategy to avoid, escape or distract oneself from aversive internal experiences, such as the threat of feeling inferior, ostracized or rejected by others. It is likely that in BED patients feeling ashamed is linked to physical appearance and eating dimensions. As cognitive fusion fuels experiential avoidance (Gillanders et al., 2014; Hayes et al., 1999) , it seems possible that binge eating emerges as a consequence of being fused with thoughts with body image and over concerned about eating, even that, in the long term, binge eating may cause greater distress and the patients find themselves in a perpetual cycle of shame and deregulated eating. This has important clinical implications suggesting the relevance of interventions for BED that target shame by helping people to disengage from negative self-evaluations, and that promote a Forman & Butryn, 2015; Gilbert, 2005; Goss & Allan, 2010; Hill, Masuda, Melcher, Morgan, & Twohig, 2014) .
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